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percentage of ingots with blowholes as functions of 
aluminium consumption, g/tonne and duration of deoxidation, 
min, respectively). Replacement of preliminary 
deoxidation with 12% ferrosilicon by deoxidation in the 
ladle led to a reduction of gas-blowhole flawed ingots 
from 4,66 to 3.55% (23 heats). Trapping of skin in the 
metal during filling of the ingot mould was found to be a 
cause of blowholes: this could be reduced by increasing 
pouring speeds and eliminated by top pouring (Table 1). 
Examination of the non-metallic inclusions appearing in 
tyres and blanks during their mechanical working showed 
them to consist partly of the Slag floating on the metal 
surface together with some hollow-ware debris. The authors 
conclude that curling of the skin directs the inclusions 
into the body of the ingot since traces of skin were found 
near non-metallic inclusions in blanks, Tests showed 
(Table 2) that with increasing ingot-mould filling speeds 
the incidence of large non-metallic inclusions decreases, 
With filling speeds of 700-800 mm/min these flaws are 
absent, But changes in deoxidizing practice did not 
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affect the incidence of large non~metallic inclusions 
appearing in machining of blanks and tyres. Increasing 
mould filling speed was found to increase the incidence 
of longitucinal hot sracks (Table 3), which occurred ‘ 
mostly along corners. The use of a rounded ingot mould 
Shape (Fig 3b) reduced this and higher filling speeds 
became possible (Table 4), but for complete elimination 
top-pouring through a tundish was necessary, and this 
increased the incidence cf transverse cracks. I+ was 
found that pre-tapping metal temperatures in the furnase 
of 1620~1630°C (measured with platinum/platinum-rhe@ium 
immersion souples) corresponded to minimal longitudinal 
eracking in 30KhN3A steel. Surface tears during farzing 
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were closely linked with longitudinal eracks and were 
reduced by the same measures and also by Slowing down 
the cooling of ingots by this steel. 


There are 3 figures and 5 tables. 
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AUTHORS: ~~~-Prokhorenko,K.k,, Candidate of Technical Sciences, 


TITLE: 
PERIODICAL: 


ABSTRACT: 
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and Verkhovtsev, E.Y., Engineer 
Improving the Quality of Precision Steel Castings 
Liteynoye proizvodstvo, 1959, Nr 11, pp 10-11 (USSR) 


Production of precision steel castings witn the use of 
smelted models is performed at the Ighevsk Engiueer- 
ing Plant by application of models fashioned frou @ 
mixture of paraffin and stearin (70 : 30). The units 
are cast, chiefly, from carbon steels, brands 10-50 L. 
After the melting of metal, the slag is removed and 
ferromanganese, ferrosilicon and aluminum (0.1%) are 
added. When casting by using this methed, the quality 
of the product received does not always meet tne ré- 
quirements due to the apnearance of gas bubbles. 
cracks and other defects in the casting, These defects 
ensue owing to oxidation of iron as well as of ele- 
ments-deoxidizers — manganese, silicon and aluminum - 


by the oxygen contained in the air. In crder to pre- 
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AUTHORS : Dobrokhotov, N. N., Active Member of the Academy of Sciences USSR, 
Prokhorenko, K, K., Candidate of Technical Sciences 


TITLE: Improving the reducing and teeming technology of steel 
PERIODICAL: Stal', no, 11, 1961, 995 - 998 


TEXT; Investigations showed that the amount of globular inclusions in 
steel decreases if the amount of aluminum added during reduction is raised, be- 
cause this reduces the ferro- and manganese oxides in these inclusions, At the 
Izhevsk Plant the amount of aluminum added for reduction of thellX15 (Shkh15) 
ball-bearing steel was increased from 0.35 to 1.05 kg/ton of steel, which improved 
the quality of this grade, With about 1 kg aluminum/ton of metal the aluminum 
content in the finished metal will be about 0.04% and this is the optimum. If 
more is added, the ingot surface deteriorates, Increasing the aluminum addition 
during reduction yielded for ShKh15 steel the following results: 
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Added in the ladle, g/t 
aluminum 200 200 500 - 600 50% - 600 
calciumsilicon 1,250 - 1,250 1,250 

Average index for 
sulfides 2.72 2.40 2.39 2.18 
oxides 2.34 2.28 1,81 1.57 oy, 
globules 2.ah 1,81 1.76 1.26 a 


Number of specimens (%) with 
index above 3 for 


sulfides 3.7 Ai 2 a 
oxides 4.3 11.5 - - 
globules 1,2 - - 


The increased amount of aluminum as deoxidizer improves the quality of ShKh15 
steel smelted both in electric and in acidic open-hearth furnaces, The quality 
of 30XH2MbA (30KhN2MEA ) forged structural steel containing chromium, nickel, mo- 
lybdenum was improved by the addition of 1.5 kg aluminum/ton of steel, Too much 
aluminum in electric steel, however, results in the formation of nitrides precipi- 
tating at the grain boundaries and making the steel too brittle, Although tita- 
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nium also forms nitrides, these are less harmful, since they do not solve in 
austenite, Therefore, the authors recommend to replace part of the aluminum by 
titanium, adding, for instance to structural steel titanium and aluminum at 2 
ratio of 0.7 to 0,35 kg/ton steel. An increased aluminum consumption during re- 
ducing decreases the quantity of endogenous oxides but may raise the quantity of 
exogenous inclusions, Aluminum deoxidizers make the skin thicker and rougher, 
When this skin cracks, its particles mix with the material of the ingot and im- 
purify it. This can be prevented by increasing teeming rate, The more aluminum 
is added for reduction, the greater the teeming rate should be, This, however, 
increases the danger of hot crack formation, which can be prevented if molds 


by pouring exactly in the center of 
} - The effect 
es in ShKh15 steel is shown in a 


2 


of aluminum. The reduction period can, 
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therefore, be reduced to 30 minutes, without the purity of the metai being af- 

fected as to nonmetallic inclusions, Sulfur can be removed efficiently if the 

metal is mixed in the ladle with basic reducing slag containing the lowest pos- 

sible amount of ferro-oxides., Steels with a high aluminum, titanium and chro- ] 

mium content are subjected to intense secondary oxidation, when poured ints the / 

mold. This results in a great amount of nonmetallic inclusions, while oracks 

and films appear on the billets and sheets rolled from such ingoss, To orevent 

Secondary oxidation, at the "Krasnyy Oktyabz!" plant the metal is Foured inte the 

mold under a liquid flux, The best flux was obtained by smelting ir: an 2lectric 

furnace a mixture consisting of 35% chamotte, 25% lime and 40¢ fluorspar, In 

bottom casting about 10 kg flux is put in the mold as soon as the metal appears 

in it, The flux floats on the metal surface and prevents its oxidation. Wher 

liquid fluxes are used during pouring, the quality of steels reduced with aluminum 

can be improved considerably. There are 2 tables and 3 Soviet-bloc references, 

ASSOCIATION: Institut ispol! zovaniya gaza, Akademiya Nauk Ukrainskaya SSR (In- 
stitute of Gas Utilization of. the Academy of Sciences of the Ukrai- 
nian SSR) 
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PROKHORENKO, Kim Kondrat’yevich, kand, tekhn, nauk; DOBROKHOTOV, 
N.N., akademik, red.; ZINGER, S.L., red, izd-va; KIKHAYLOVS, 
V.V., tekhn. red. 


(Slag conditions in steel smelting] vyp~ 
; gJShlakovyi rezhin pri 
lavke stali. Hoskva, Metallurgizdat, 1962, 242 Pe. 
; (MIRA -25:10) 
1. Akedemiya nauk Ukrainskoy SSR (for Dobrokhotov). 
(Steel—Metallurgy) (Slag) 
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YEMEL'YANENKO, Yu.G.e; PHOKHORENKO, K.Ke; TYUTINA, A.Ye. 


Electrolytic separation of nonmetallic inclusions in steinless - 
steel. Vop. proizv. stali no.9:7378 '63. (MIRA 16:9) 
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Improving the technology of smelting and pouring stainless 


steel. Vop. proizv. stali no.9 251-64 
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Using exothermic mixtures to obtain slag aap atael: 
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: (MIRA 16:11 
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Seventh Conference on the Ph , 
ysical and Chemical Principle 
of Steelmaking, Met, i gornorud, prom. no.6:78 N-D 165. 


(MIRA 18:12) 
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ACC NR AP6016478 ~~. SOURCE CODEt R/0133/66/000/003/0219/0223, | : 


AUTHOR? Nosov, Vs Ae (Erigineer); Ishbhie ‘Ne Ya.(Candidate of technical sciences) 339! § 
EatpS nV. Fy {Enginece) 5 Prokhorenkde-Ke-e.i candidate of technical science as 2) I 
“Gukhnany Ie Yao (Engineor)s Cligolonko (Engineer) s Solyanikovs Bs 0. (Engineer 
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ORG: Metallurgical Combine ime AK. Serov (Metallurgicheskly kombinat) ¢ Institute of 


| Ganting Probiene, AN SSER(Institut problem lit'ya AN SssR) 


oa qIviee Pouring steel under molten sles produced by combustion of an exothermic 4 = 
. mixture : . H aaa 
3 ae . } Joe 


SOURCE: Stal', noe 3, 1966, 219-223 
“| cmopte TGS: cast steel, slag, metal pipe/38KHMYuA cast steel, 12KhUF cast steel, 
20P' cast steel, 19 GS cast steel, 38KhA cast’ steel, 36KhS cast steel, 10-45 KhN cast 
stael, ShKh15 cast steel, 35Kh0SA cast steel, 5552 cast steel, 60S2 cast steely 
| 38KhGS cast steel ; Serie 
‘|: ABSTRACTs! The paper is a report on & method developed in 1962 at the Metal- 
< [avirgieal: Combine imeni A+ K» Serov for pouring steel under molten slag produced 
~ ll@trectly 4n the molds by combustion of an exothermic mixture. The first type | 

‘of ateel cast by this method was 36KhMYuA./? Tho m hod pre ntly peing al 
- | Lor po g the following dypes pf steel: LAME 20P{°15GS/'38KhAs 38KhS, f° | : 
focus Ss 35KhGSAJ 338% 6082, Nand JeKhGSe, ¢ The: exothermic mixture has : lL 
‘the following composition (wt %): magnesium: powder —- 2.53 aluminum powder -- > 
at ie Ws. 669 238 06.558 el A 


{, : 
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Determining aluminum ccnsunmption fer the decxidaticn cf 


Izv. AN SSSR, Met. nc.1:59-61 Ja~F '65, 
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AUTHOR: Nosov, V. A.3 Ishchuk, N, Ya.; Isupov, V. ef Proekhorenko © 

. i ee ee eo Se ey Sw sie 
K. K.j Sukhman, L. Ya.s3 Glagolenko, V. V. 
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: [ accesston HR: AP5010907 


TITLE: Exothermic mixture for producing synthetic Slage Class 31, Na 697 | 


SCURCE: Byulleten'izobretenty { tovarnykh znakov, no. 7, 1965, 95-96 


FCPIC TAGS: synthetic slag, synthetic slag mixture 


AESTRACT: This Author Certificate tntroaduces ay cxotherate <taee 
‘forming mixture which is added into ingot molde:* Te tmuprove the 
surface of ingots, the mixture consists of 2,.0——-2.52 magnesium pow- 


daaw Pi VF ee aS re OA ei aa rae « 
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ACCESSION NR: AR5000603 $/0137/64/000/008/ 1069/1069 og 
SOURCE: Ref, zh. Metallurgiya, Sv. t., Abs. 6I4y2 a F 
= ‘AUTHOR: Nakonechny*y, N. F Prokhorenko, K. K.3 Ghdanov, P. L. . : 


TTTTR: Tnarasaine the ee of stainless steels using rare 
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er ium-containin lo ay rth:--cc ae alloy;- 
etal diic ¥, stainless scot atoel 1OKHI6N25N13, stecl 
CT 25N13, stood LOKH16N25H6 _ stool Q7RnZoN13 / 14 


TRANSLATION: | the ‘possibility. of increasing the ductility of ateels 
1.0Kh16N25M6 and 07Kh25N13 by the introduction of cerium has been 
studied. The ductility of cast metal test samples was tested by 


tamer forging, a bending test, and by rolling ingots weighing 0.7 ' 
tons in a blooming mill, woile the ductility of a deformed sample was 
¢«etermined by a short term elongetion test at 1000-12509. With the 
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7 “and pouring be quality steels (¥y#tplavka i razlivka kachestvennywtkh 
taley), Mosccw, Izd-vo. "Metallurgiya",.196h, 200 Pe titvs., biblio, Errata 
li -225460 ‘Copies ‘printed, “vac ft 


steel, steel teeming, steel melting, metallurgical furnace 


URPOSS AND COVERAGE: - This. book. reports. on ‘the results of work on improving the 
technology of melting, eoxidation, and teeming of quality steels in electric are, 
acid and basic open-hearth furnaces conducted at the Izhevsk Metallurreical Plant 


ee Roce artann e me eee 


-and. the: Ser Metallurpical Combine. Great attention. is piven to description of 


the measures to reduce contamination with nonmetallic inclusions of ball vearing 
and structural steels, presentation of material on the effectiveness of teeming 
steel under a liquid slag, and to increasing the output of sound metal from the 

_ ingots due to the use of various methods of heating their hot top. The results 
of. ee rare earth elements for deoxidation and modification of steel are given, 
Card fe : : pod 
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‘The book 4s intended for engineers and technicians wor 
quality steels and can also be useful to students of h 
tions. 


king in the production of 
igher educational institu- 


‘TABLE OF CONTENTS [abridged]: 
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| TT TLE: A stydy of the effect ‘of rare earth metals on the quality of stainless steels 4 
. steel R28 ie : oe r] 


“ SQURCE: Veesoyuznoye soveshehantye po aplavam redicdiits me a Noptoey 7" 
eniya Fredkozemel ny “KA metabov (Problems in te to 
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plasticity, owing fo the formation of specific defects near the surface in the (ranserystal- - 

ling zone consisting of accumulations of small inclusions, possibly cerium oxides and sul- 

fides. In the 10Kh1GN25M6 steel, guch addition led to 2 change in the distribution of car- 
bides in the cast metal, owing probably to 2 decrease in carbon solubility; an increase in 
cerium favored carbide segregation throughout the grains rather than at their boundaries, 
lesding to a more even distribution of carbides in the outer ingot layers. Such addition had 
no significant influence on the amount of the gipha phase and ite distribution in the 
O7&h2EN13 steel. Its introduction led to 2 new form of non-metallic dot-like inclusions, 
apparently cerium oxysulfides, accumulating unevenly in the steel. Increasing the cerium 
addition led te 2 sharp decrease (to almost complete disappearance) of manganese and iron 
anlfides and silicates. Cerium modification of the LOKhRLGNZ5M6 atzel at 2 0.15-0. 20% 

) _2.-iaw ond infarior plasticity and increased the yield 
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“at various temperatures. No significant influence of cerium upon the macrostructure of 
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_ABSTRECT: This paper is essentially a descri 
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ption of an intense fall of hail in 
Hail stones 50 mm in diameter were ob-— 
No stones exceeding 15 mm had been préviously recorded in tha Adecea 
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AUTHORS : Prokhorenko, V.K., and Fisher, I.2, 46-4-2-18/20 
ee 
TITLE: On the Molecular Theory of Sound Velocity in Liquids 


(K moletulyarnoy teorii skorosti tvuka v ehidkostyakh) 
PERIODICAL: Alasticheskiy Zmrnal, 1958, Vol IV, Nr 2, pp. 204-205 (USSR) 


ABS TRACT: In an earlier note (Ref 1) 1.2. Fisher dealt with an exact 
calculation of velocity of sound in a. unidimensional model of 
& liquid expressed in terms of molecular characteristics of this 

v liquid. The present note deals witha 3-d dens ional liquid consisting 

of hard non-interacting spheres, with an arbitrary value of density 
(Refs 2, 3). Such a model represents really a etrongly compressed 
gas, rather than a liquid. Nevertheless, it is one of the few 
problems which can be solved exactly and completely. The authors 
find that the velocity of sound in the liquid considered increases with - 
increase of density. At the highest possible values of the relative 
density v,/v, where Yo = volume of one sphere (molecule) and 
v = mean volume per single Sphere, the sound Velocity is about 
5 times the value of velocity in an ideal gas. There @re 1 figure and 

Card 1/1 5 references, 4 of which are Soviet and 1 American. 


ASSOCIATION: Beloruss kiy gosudarstvennyy Wniversitet, Minsk { Delorussian State 
University, Bins k} 


SUEIITTED: Jamary 31, 1958 
re Sound—Velocity—Theory 2, Liquids—&pplications 
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TITLE: Mechanism of crack formation during the welding and buildup of copper onto 
steel 45 


_ || sources Svarochnoye proiavodstvo, no. 11, 1965, 8-9 


TOPIC TAGS: .molten copper, steel, crack’ propagation, austenitic steel, ferritic 
steel, heat, stress / <ebLIT mipovtings’ ‘ferrite steel 


2¢ro 


ABSTRACT: The interaction of molteh copper ith steel, particularly during buildup 


and welding, results in the formation of copper-filled cracks. This is due to the 
cleavage effect of molten copper as well as to the special energy state of the melt 
‘at the grain boundaries and the consequent, enhanced diffusion of liquid-phase atoms 
through the crystal lattice of solid metal. A recent study (Asnis, Ye. A., Zankov, V. 


|: N.- Svarochnoye proizvodstvo, 1961, no. 7) revealed that the presence of a ferrite 


phase in steel reduces, or -~ if the ferrite content exceeds 30% -- eliminates the 
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conclusions based on an experimental investigation of the 


fered that the cracks forming during the 
re produced by the combined action of the penetration 
of molten copper into the microfissures ariaing during the crystallization of the 
matrix phase -- steel (the Rebinder effect) !%- and the attendant: thermal tensile 
Stresses. The Rebinder effect (cf. P. A. Rebinder. Fiziko-khimicheskiye issledovaniya 
| Protsessov deformatsii tverdykh tel. Yubileynyy sbornik, posvyashchennyy 30-letiyu 
Velikoy Oxtyabr' skoy sotsialisticheskoy revolyutsii. Izd. AN SSSR, 1947) 18 contingent 
‘}on the penetration of. molten copper into the capillary micvofissures and hence also 
on the wetting of the capillary walls. O£ the two phases present in steels, the y- 
phase (austenite) is wetted by molten co ot. Hence, 


pper, but the a-phase (ferrite) is n 
it msy be assumed that the failure of cracks to Propagate through the ferrite phase is 
5 with respect to copper. Further, to assess 


on crack formation, copper was welded onto 
10 mai specimens of St.3 ‘steel preheated to 900-950°c (above the temperature of auste- 
nite formation). In this case, the Preheating reduced to a minimum the thermal tensile 
Stresses and the formation of austenite provided favorable conditions for the pene- 
tration of copper into the microfissures. Yet no cracks were detected following the 
| buildup. ‘This as well as Other, similar experiments which produced the same results, — 
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ae TIME: ‘ Peculiarities of welding copper to type 18-8 chromium-nickel austenitic 


"SOURCE: Avtomaticheskaya svarka, no. 7, 1963; 86-89 


«TOPIC TAGS: 16-8 steel, KhI8NLOTcteel, OKh2INST steel, copper-steel welding 


a... copper and stainless steel by electric-arc welding. The purpose of the investiga- 
f° thon was to develop techniques for mammal-are welding of M3 copper to Kh18NLOT chro. 
' miumenickel and’ OKh21N5T low-nickel steels. Welding experiments were carried out on 
. - B00 'x 100 x 10 and 300 x 100 x 5-mm plates; the experiments were interesting for 
. >» Chemical andustries. Eight types of electrodes were tested, Attempts to use aus- 
- tenitic electrodes resulted in cracked welds, . “"Komsomolets-100" copper electrodes 
and "Progress-50" nickel electrodes caused no cracks but yielded porous welds. 
The best results in terms of mechanical properties of the weld were obtained fron 
5° =... the 07Kh25NL3 austenitic electrode with ENTU-3 coating. The copper elge to be wel- 
mm: ded was nickel-faced. No crack or pore was observed in the weld and the weld- 
om -—-«s affected zone. Orig. art. has: 5 figures and 1 table, 2 
‘ect yarns ae sa cma 


ce ee . “ABSTRACT : - _ Formerly ‘it was Sona Mersd impossibld o obtain a reliable weld between 
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ABSTRACT: The interaction of molten copper with steel 
and welding, results in the formation of copper- 
cleavage effect of molten copper as well as to t 
at the grain boundaries and the consequent, 
through the crystal lattice of solid metal, 

+ Svarochnoye Proizvodstvo, 1961, no, 7) revealed that the presence of a ferrite 


phase in steel reduces, or -- if the ferrite content exceeds 30% -- eliminates the 
penetration of steel by copper in such cases, Accordingly, the authors Present some 
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filled cracks. This is due to the 

he special energy state of the melt 
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A recent study (Asnis, Ye. A., Zankov, V. 
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conclusions based on an experimental investigation of the mechanism of action of 
ferrite on crack formation, as well as of the general causes of crack formation, 
following the examination of microsections taken from welded specimens. It was found 
that the buildup of copper onto @Kh17T monophase ferrite steel did not result in any { 
cracks whatsoever. Hence the hypothesis is offered that the cracks forming during the 
buildup of copper onto steel are produced by the combined action of the penetration 
of molten copper into the microfissures arising during the crystallization of the 
matrix phase -~ steel (the Rebinder effect) -- and the attendant thermal tensile 
stresses. The Rebinder effect (cf. P. A. Rebinder. Fiziko-khimicheskiye issledovaniya 
protsessov deformatsii tverdykh tel. Yubileynyy sbornik, posvyashchennyy 30-leciyu 
Velikoy Oktyabr'skoy sotsialisticheskoy revolyutsii. Izd. AN SSSR, 1947) is contingent 
on the penetration of molten copper into the capillary microfissures and hence also 

on the wetting of the capillary wails. Of the two phases present in steels, the y- 
phase (austenite) is wetted by molten copper, but the a-phase (ferrite) is not. Hence, 
it may be assumed that the failure of cracks to propagate through the ferrite phase is 
due to the nonwettability of this phase with respect to copper. Further, to assess 

the effect of the thermal stress factor on crack formation, copper was welded onto 

10 mm specimens <£ &t.3 steel preheated to 900-9£9°C (above the temperature of auste- 
nite formation). i: chis case, the preheating reduced to a minimum the thermal tensile 
stresses and the i.:.mation of austenite provided favorable conditions for the pene- 
tration of copper into the microfissures. Yet no cracks were detected following the 

_ | buildup. This as well ae other, similar experiments which produced the same results, /— 
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_ ACE NR: apo05323 _ SOURCE CODE: UR/0181/66/60:}/012/3):65/ 3466 
*AUTHOR: Dutchak, Ya. I2.; Prokhorenko, V. Ye.; Klym, WN. M. 
_ ORG: L'vov State University im. I. Franko (L'vovskiy gosudarstvennyy universitet) 


-| TITLE: Singularities in the structure of alloys of the tin-antimomy system in the 
' Liquid state 


SOURCE: Fizika tverdogo tela, v. 3, no. 12, 1966, 3463-3466 


TOPIC TAGS: antimony eemrttreens alloy, tin base alloy, liquid State, thermoelectric 
, Power, matter structure, carrier density 


, ABSTRACT: In view of the little attention paid in the past to the liquid state of 
the Sn-Sb system, the authors investigated by x-ray diffraction analysis the struc- 

| ture of a liquid alloy containing 3.8 at." Sb, using as the structure-sensitive pro- 

| perty the absolute thermoelectric power, which was investigated in a wide range of 
venperatures using 12 liquid alloys of the system. In addition, the structure of the | 


8.8% alloy was investigated at 255 and 415¢ with the aid of x-ray diffraction. ‘he 
' radial distribution of the atoms in the liquid alloys was determined by the Fourier 
; method from the scattering intensity curves. At low antimony concentrations, the ob-' 
tained isotherms were smooth curves, in agreement with the x-ray structure analysis, : 
, indicating that the atoms are statistically distributed. At 65 at.% Sb, correspond 
: ing to the high-temperature limit of the intermetallic B phase, a maximum appears on 
| the isotherm curve. This maximum is attributed to partial retention of directional 
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, bonds. This assumption is confirmed by the large sensitivity of the thermoelectric 
; power to the carrier density. It was also noted that the thermoelectric power or 

; Molten alloys with high antimony concentrations decreases with temperature. ‘This 

: result is connected with the highly developed covalent bonding of the antimony in 

, the solid state and the sharp increase in the free-electron density upon melting. 

| Orig. art. has: 3 figures, 1 formula, and 1 table. 
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TITLE: Semi-Automatic Installation for the Pressurized Impregnation of 
Electric Coils 


PERIODICAL: Byulleten' tekhniko-ekonomicheskoy informatsii, 1960, No. 4, pp. 
33 - 35 


TEXT: Tne Special Design Office of the Dnepropetrovskiy zavod sdenovykh 
vypryamiteley (Dnepropetrovsk Selenium Rectifier Plant) has developed and intro. 
duced inte production a new installation for the cyclic pressurized impregnation 
of electric coils of apparatus cperating in coal mines and being subjected to the 
action of dust and moisture, The operation of this installation showed that a 
cyclic impregnation, consisting of an alternating impregnation under normal pres- 
sure (dipping) and an impregnation under an excess pressure of 4-5 atm, ensures 
the penetration of the lacquer into all the coil layers, wound with enameled wire 
of small cross section, The installation consists of two hermetically closed 
herizontal tanks into which vessels with the impregnating lacquer are rolled on 
Slides running on bedways. Containers with the coils are submerged in the lac- 
quer, Moreover, the installation has an autematic control device, With the aid 
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2f compressed air a pressure of 4.7 atm is produced in the tanks which is held 

for 3-5 minutes; next the pressure is removed for 3-5 minutes, and then produced 
again, These alternating cycles are effected with the aid of the automatic con- 
trol device and are repeated 3-5 times depending on the winding thickness of the 
coil and the diameter of the winding wire, After the impregnation process the 

coils are dried at 120°C, The figure shows a block-diagram of the automatic con- va 
trol device, which is built into a cabinet and consists of: the [2-10 (PK2-10) 
packaged circuit breaker, T{] (TP) step-down transformer, @C-219 (VS-219) seleni- — 
um rectifier; by-pass; P@(RV) mechanical time relay, TP (TR) thermo-relay, “40 
{KKV) cut-out valve, 10 atm pressure gage and pilot lamp, When the packaged 

FK2.10 circuit breaker is switched on, a voltage is transmitted to the VS-~210 
selenium rectifier via the step-down transformer, The rectified current is fed 

to the normally open contacts of the KKV cut-out valve button, These contacts, 
however, are only closed if the air pressure in the air mains is not lower than 

h atm, When the KKV contacts are closed, the current is supplied to the normal- 

ly closed TR thermo-relay contacts and further to the coils of the mechanical RV 
relay and to the normally opsn RV contact in the feed circuit of the CNW SPK) 
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solencid, After a definite time, the thermo-relay breaks the feed circuit of the 
coils of the mechanical RV time relay, the SPK solenoid draws in the core, switches 
over the by-pass and the tanks communicate with the atmosphere, When the cam 

disk is turned through 60° so that it breaks the normally open RV contacts, the 
SPK solenoid is disconnected and the valve, with the aid of springs, returns into 
its initial position. Compressed air from the mains gets into the tank and the 
communication of the latter with the atmosphere is cut off, The total impregna- 


tion time depends on the setting of the thermo-relay by the subsetting Ry resistor 


and amounts to 20-30 minutes, There is 1 figure, 


/ 


— 
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80V/76-33~8-30/39 
AUTHORS : Prokhorenko;, Ve.Ke,.. Fishers I. Zo. 


TITLE: “ne Microstructure of Simple Liquids 


PERIODICAL: Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr 8) pp 1852~1858 
(USSR) 


ABSTRACT: Some new knowledge on the microstructure of liquids can be 
obtained by investigations of the fluctuation of coordina~ 
¢ion numbers (FCN) (Ref 1). An interpretation of the (FCH) 

theory is given, and concrete calculation results are listed 

for some reai liquids. In reference 1, the general expression 

(1) of the fluctuation of the particle number in a definite 

range G was derived which refers to a certain particle of 

the liquid in the point q". The calculation method to be 

used for the first and second coordination numbers (CH) is 

given, as well as the method of calculating the correlation 

of these two values» The two values are indicated for liquid 

argon (Table 1), xenon (Table 2), mercury (Table 3), and 

some other elements (various metals)(Table 4), and it is 

stated that the fluctuation of the first (CN) is, on average, 

at least 20%, and of the second (CN), in the order of magnitude 

of 50%. Thus, the fluctuation of particles becomes discernible 
card 1/2 already in the first coordination sphere of the liquids. Ao 
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AUTHORS: Prokhorenko, V. K., Samoylov, O. Ya. S0V/20-125-2- 53/64 
Fisher, Ts Zs 

TITLE: Asymmetry in the Distribution of the 


Coordination Number of Molecules in Water 
(Ob asimmetrii raspredeleniya koordinatsionnogo 
chisla molekul v vode) 


PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 125, Nr 2, 
pp 356-358 (USSR) 


ABSTRACT: The investigation of the coordination numbers of liquid 
particles leads to the problem of determining the distribution 
function of the probabilities w(z) of the coordination numbers 
2(z = 0712466) in concrete liquids. If this distribution is 

e a Gaussian one or if it is sufficiently similar to a Gauss 


distribution, it is necessary, for the construction of w(z), 


to know only Z and (h2)e . However, w(z) is probably in 2 
reality not so symmetric as Gauss distribution, and this fact 
may be of essential importance in order to be able to 

Card 1/4 understand the microstructure of the liquid. Possibly, it is 
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necessary that, in the case of liquids with sufficientiy close 
molecular structure, the fluctuations of the coordination 
number towards a decrease of this number and in the case of 

a less close molecular structure those towards an increase 

of this number predominate. Special interest is caused by the 
extremely fine structure of the water. At present the fact 
has been established with sufficient certainty that in water, 
in the sense of the short range order, the structure of the ice 
remains essentially conserved. Reference is made to several 
earlier papers dealing with this problem. The authors then 
carry out a quantitative determination of the asymmetry of 
the fluctuations of the coordination numbers. The quantities 


Zand (Az)* aro assumed as being known. Next, the sign and 
the approximate amount of asymmetry of the distribution 'w(z) 


is determined by the sign and by (Az)? . For the accurate 


computation of (Az)4 it is necessary to know the fourth 
correlative function F,(asa', a", q'"") of the liquid particles, 


whereas from the radiographic data only the binary function 
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F,(a.a') can be determined. fhe authors therefore refrain from 
carrying out an exact computation, and instead of determining 


(Bz), they determine (A N)?> _ the average cubic deviation 

of the number of particles from their average values ina 

certain arbitrarily located liquid volume, which is as great as 
the volume occupied py the selected liquid particle and its 
first coordination sphere. By such a modification the problem 
will hardly be essentially distorted. In this case the rule 


(AN)? 20 must apply. For the evaluation of -he value 


and sign of (AN)? it is necessary by approximation to use the 
known semi-thermodynamical theory of fluctuations which is 
based upon the Boltzmann principle. However, when expanding 
the thermodynamic potential in a series with respect to the 


powers of the deviation Ov; it is necessary, besides the quadratic 


terms (av)*, to take also the higher terms into account. The 
distribution of the volume fluctuations or the number of 
Card 3/4 particles is then no longer Gaussian. There follows a rigorous 
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statistical evaluation of (A N)3 . The corresponding 


operations supply negative two-figure values of (A y)? 

for two tightly packed liquids, viz. argon and mereury, near 
melting temperature. This also corresponds to the results of 
the above-mentioned semi-thermodynamical theory. For water, 


(A N)3>0 is found in all cases; (AN) decreases with 
increasing temperature. There are 1 table and 11 references, 
7 of which are Soviet. 


Institut obshchey i neorganicheskoy khimii im. N. S. Kurnakova 
Akademii nauk SSSR (Institute of General and Inorganic 
Chemistry imeni N. S. Kurnakov of the Academy of Sciences, USSR) 
Belorusskiy gosudarstvennyy universitet im. V. I. Lenina 
(Belorussian State University imeni V. I. Lenin) 


December 10, 1958, by I. I. Chernyayev, Academician 


December 2, 1958 
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21(1) 
AUTHORS: Prokhorenko, V. &:, Fisher, I. Z. SOV/56-36~4~54/70 
poe kaa Seni aseceeais 
TITLE: The Fluctuations of Atomic Structure in Liquid Helium 
(Fluktuatsii atomnoy struktury v zhidkom gelii) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 4, pp 1311-1312 (USSR) 


ABSTRACT: In connection with the results obtained from reference 1 
(investigation of the atomic structure of liquid helium by 
the method of the scattering of slow neutrons - it is shown 
that the atomic structure in the range 2-5° K is hardly sensi- 
tive at all to temperature variations and does not vary during 
passage through A-point) as well as with those of one of the 
authors' earlier papers (Ref 2) the present "Letter to the 
Editor" investigates the fluctuation of the average structure 
by using equation (1) derived in reference 2, Equation (1) 
runs as follows: r+e 


; eS 
(fz)? = (Az)? 2S a Jocoret (g(t) - 1)t nl drode 


Oo 60 r-9| 


Cerd 1/2 
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($2)? denotes the square of the fluctuations of the coordinate 
number, the mean value of which obeys the expression 


z= ah g(r)r° dr; g(r) denotes the radial distribution 


16) 


function, v the average space of a particle, r, the abscissa 


of the first minimum of g(r). For the calculation of 3 (z) 
the experimentally determined function g(r) of d(z) (Ref 1) 
is used. For r, = 4.6 8 8.4 results for 2 (which agrees 


well with the values obtained in reference 1 by means of 
another method), and for re 1.47 is obtained. For the root- 
mean-square fluctuation of 2 about 18 % is found, a value that 
appears to be somewhat low. The distribution curve W(z) has 
a somewhat Gaussian shape (cf. figure p 1312). There are 1 fig- 
me and 2 references, 1 of which is Soviet. 


Belorusskiy gosudarstvennyy universitet (Belorussian State 
University) 


December 18, 1958 
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TITLE: On the Structure of Water (0 sisaciiee vody) 

PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol 123, Nr 1, pp 131-132 
(USSR) - , 

ABSTRACT: The’ most reliable and direct data concerning the structure of 


“liquids can be obtained by the investigation of the scattering 
of-X-rays by liquids. For this purpose the radial distribution: 
function g(r) of the atoms is calculated from the angular 
dependence of scattering intensity. According to the authors! 
opinion, the fluctuations of the coordination numbers are not 
less characteristic of the structure of the liquid than 
the coordination numbers themselves. They are suited as a direct 
measure of the deviation of the lcoeal structure of a given 
liquid on the structure of the corresponding crystal. 
A particularly interesting problem is that of the structure of 
water. By means of the equations derived in one of their earlier 
papers (Ref 1) the authors calculated the first 2 coordination 
numbers of oxygen atoms in water and also the correlation 

Card 1/3 between the fluctuations of these two coordination numbers. 
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For these calculations the experimentally obtained radial 
distribution functions for water at low temperatures (Ref 2) 
were used. The results obtained by calculations for the first 
coordination number are given in 4 table. The second table 
shows the results obtained by similar calculations for the weak 
peak of 4ree(r) existing at low temperatures in the domain 


r~ 3.6 A, which originates from the dislocated atoms which 
penetrated into the cavities of water structure. According to 
the results shown by these two tables, the fluctuations of the 
two coordination numbers are about equal and, in addition, very 
large. The fluctuations of the orders 4n water probably have a 
fine structure. From the experimental curves 4yree(r) it is 
possible also to sort out a "normal" second coordination sphere 


in the domain approximately between © = 309 A and r = 5e7 rs 9 

which corresponds satisfactorily with the coordination of water 

molecules in ice. Water is also not more "quasicrystalline" 

than other simple liquids. This fully agrees with the 

comparatively low value of the coefficient of the internal 

viscosity of water. The results obtained correspond well with 
Card 2/3 the ideas expressed by 0, Yas Samoylov with respect to the 
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influence exercised by temperature on the structure of water 
‘and concerning the considerable influence exercised by the 
motion of translation upon the structure and the physical as 
well as the physico-chemical. properties of water. The , 
fluctuations of the first coordination number are suited to be 
used as a direct measure of the intensity translation of the 
molecules of the liquid from the mean into new equilibria as a 
result of thermal motion. The part played by the molecules 
shifted by translation is very considerable in the case of water. 
The authors thank 0. Ya. Samoylov for his useful discussion of 
the results,obtained. There are 2 tables and 5 references, 

4 of which are Soviet. 
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SUBMITTED: June 23, 1958 
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KUZ'MICH, V.1.; PROKHORENKO, V.K.; SAMOYLOV, 0.Ya.; FISHER, 1.2. 
PO 


Temperature dependence of coordination numbers of particles in 
liquid solutions. Dokl. AN SSSR 141 no.2:406-401 H ‘él, 
(MIRA 14:11) 
1. Belorusskiy gosudarstvenny, universitet im. V.1.Lenina i 
Institut obshchey 1 neorganicheskoy khimii im. N.S.Kurnakova 
AN SSSR. Predstavieno akademikom I.1.Chernyayevym. 
(Solution (Chemistry )) (Dynamics of a particle) 
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‘BOGDANOVICH, Boris Mikhaylovich, kand. tekhn. nauk;- PROKHORENKO, 
_V.K., spets. red.; SHEVCHAK, G.I., red. 


[Fundamentals of the theory of the design of transistor 
radio receivers with low noise coefficients] Osnovy teorii 
4 rascheta tranzistornykh radiopriemnikov s malym koef- 
fitsientom shuma. Minsk, Nauchno-tekhn. ob-vo radiotekh- 
niki i elektrosviazi im. A.S.Popeva, 1962. 69 p. 

. (MIRA 17:3) 
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Fluctuation of the coordination number in simple liquids. 
Zhur.fiz.khim. 31 no.9:2145-2146 S '57, (MIRA 11:1) 


1.Belorusskiy gosudarstvennyy universitet, Minsk. 
(Liquide ) 
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PROKHORENEO, V., kusnets pervogo klassa; FEL'DMAN, I.I., kandidat tekhni- 

~~" SKh navk, dotsent, konsul'tant; KRIVITSKIY, V.I., inzhener, 
konsul'tant; POSPELOY, ¥., redaktor; RAKOVA, I., tekhni cheskiy 
redaktor 


(In the forge shop of a tractor factory] V kuznitse traktornogo 
zavoda. [Moskva] Izd-vo VTaSPS Profizdat, 1953. 33 p. (MLRA 7:10) 


1. Praktornyy zavod im. Ordshonikidze (for Prokhorenko) 
(Tractor industry) (Forging) 
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ASNIS, YecA.; PROKHORENKO, V.M. 


Peculiarities of the welding of copper to 18-8 type chroniun 
nickel austenitic steels, Avtom, svar. 16 noe7:86-89 Jl '63, 
(MIRA 16:8) 
1. Kiyevskly. zavod "Bol'shevik." 
(Copper--Welding) 
(Chromium-nickel steel—Welding) 
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E073/E535 


AUTHORS: Dutchal:, Ya. I., Stetsu'kiv, O.P. and Prokhorentko, V.Ya. 
<< eee 


TITLE: On the thermo ewm.f. of Liquic couples 


PERIODICAL: Fizika metallov i metallovedeniye, vel, no.5, 1902, 
: 709-791 

TEXT: The following Liquid couples were investigated: 

Pb-Sn, Sb-Bi, Pb-Cd,; Pb-Bi, Sn-Cd, Sn-eutectic alloy lead/bismuth,in fe 
the teraperature range: between 380 to 820°C. The authors assumed 

that E consists of’ two components? the contact component due to 

the temperature dependence of the contact potential difference 


anu the volume component due to diffusion of the current carriers 
fram the hot to the cold joint: : 


OE dE j 
y E = \ “Ti + m0! AT 
dT 


oT 


where At - difference between the temperatures of the hot and 
cold joints, BE. - contact potential difference, The thermo e.ia.f. 
was measured on couples produced from two quartz tubes of 1.5 te 
2mm dia. into which the investigated metals or alloys were nlaced 
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and tie contact with the liquid thermocouple was by means of Aruca 
iron, which is stable in the inetals and alloys being investigated 
-The tiermo e.in.f. was measured by a comnensation method in a twin 
furnace, the top part of which served for maintaining constant the 
teiperature of the "cold" joint. For Pb-Sn and Sn-CiU couples, the / 
thermo ec.m.f. increased up to the temperatures of 520 and 490°C, 
“respectively. <A further temperature increase broueht about a drop 

/ain the thermo e.mf. In the Pb-Sn couple the lead was pusitive up 

to about 585°C, then the sign of the therrio e.m.f. changed; in 

the Sn-Cd couple the change-in sign occurred at about 650°C. In 

Pb-Sn couples there is a chanze of sign twice, since in the solid 

state tin has a positive polarity. In Sb-Bi thermocouples the : - 
thermo e.m.f£. increases continuously but there is a bend in the 
temperature range 700 to 728°C. A similar pattern yas observed 

for Pb~Bi couples, The thermo e.m.f£,. of tin-eutectic Pb-Bi 

couples decreases with temperature ond there is a change of sig 

at 590°C, i.e. the Ph-Bi eutectic alloy becomes positive. The 
temperature of the "cold" joint was 360°C for the Pb-Sn couple, 

380°C for the Sn-Cd couple, 065°C Cor the Sb-Bi, 400°C for the 
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Pb-Bi and 235°C for the Sn-eutectic Pb-pBi, There are 5 figures. 


ASSOCIATION: L'vovskiy ordena Lenina Sosudarstvennyy universitet 
imeni Iv. Franko 
(L'vov Lenin Order State University imeni Iv.Franko) 
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ORG: L'vov State University im. - ‘im. Iv, arony (L'vovskiy gosudarstvennyy universitet) 


. TITLE: Structure and electric properties!’ ‘of alloys of the systems indium-gallium er 
: and gallium-tin in the regions of melting and the liquid state ay 


SOURCE: Fizika tverdogo tela, v. 8, no. 2, 1966, 598-599 


nye . TOPIC TAGS: indium alloy, gallium alloy, tin alloy, alloy phase diagram, alloy 
: - system, thermoelectric power, electric resistance, x ray diffraction afalysis 


ABSTRACT; To obtain quantitative data on the structure of the Liguia’ alloys the 
A - authors have measured the concentration dependence of the atvaiute theimoelectric A 
a . power and of the electric resistivity of 15 alloys of different compositions for ee 
. each system. From an analysis of the plotted results, in conjunction with the ral 
| plots of the state diagrams;“it is concluded that in the case of the gallium-tin” 

| system the eutectic composition is transformed into e physical. solution with sta- fetes 
| tistical distribution of atoms of different sorts at temperatures below 50C. For ~ a 
. the indiwngh1lium system, the statistical distribution of the atoms is character- 
' 4zed BE Eemperatures on the order of 80C. These conclusions are in full agreement 
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slidus line; the thermal emf increases emaothly for mast 
when @ decrease is observed) with the change in the thermal emf in the vicinity of 
the solidus line being proportional to the bismuth content of the alloy. The ake 
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tha sample in the whole temperature range 
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LAKH, V.I.; PROKHORENKO, V.Ya.; TEREBUKH, L.S.; KISLYY, P.S.; PANASYUK, 
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Temperature measuren@gt of the atmosphere of an aluminum 
electrolysis cell, TSvet, met. 34 no.8:38-40 Ag '61. (MIRA 14:9) 
(Aluminum——Electrometallurgy) — 
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